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Abstract

In spite of the high rates of comorbidity between Obsessive Compulsive
Symptoms and Separation Anxiety Symptoms, no previous study, to our
knowledge, has explored the nature of the covariation between these two
phenotypes in developmental age.

In three-hundred-ninety-eight twin pairs belonging to the population-based
Italian Twin Registry, we investigated by behavioral genetics approach whether
the phenotypic correlation between Obsessive Compulsive Symptoms and
Separation Anxiety Symptoms could better be accounted for by direct, causal
effect, or by the presence of latent causal factors, acting simultaneously as
elements of risk for these two phenotypes.

Significant correlation was found between Obsessive Compulsive Symptoms
and Separation Anxiety Symptoms. Results from Causal Analysis indicated
that shared factors of liability, rather than direct causation, better explained the
phenotypic correlation between these phenotypes. Bivariate analyses showed
shared genetic factors that simultaneously influence Obsessive Compulsive
Symptoms and Separation Anxiety Symptoms as the best explanation for the
phenotypic covariation.

The same gene pools that influence high scores of Separation Anxiety
symptoms cause also high level of Obsessive Compulsive symptoms. Although
individual-specific experiences appear to play a significant role in accounting for
the variance of all phenotypes under study, their influence on covariation was

found to be negligible.

Keywords: Obsessive-compulsive disorder; Separation anxiety; Twin
study; Heritability; Genes; Environment

Introduction

Obsessive-Compulsive Disorder (OCD) was once considered rare
in childhood; however recent advances in diagnosis and treatment
have led to recognize the disorder as a common cause of distress
for children and adolescents [1]. In fact, recent studies indicated a
lifetime prevalence ranging from 0.7 to 2.7% [2,3], with an earlier
onset for males than females [4].

OCD is a pervasive disorder that rarely improves without
treatment and it is frequently associated with significant impairment
of quality of life and social and familial relationships [5]. Individuals
with OCD often experience comorbid psychiatric disorders, including
depressive disorders and anxiety disorders, such as Separation
Anxiety Disorder (SAD). In particular, in the NIMH sample, 7% of
the pediatric subjects present OCD in comorbidity with SAD [6]. A
more recent contribution showed that the first comorbid disorder
in a sample of children affected by OCD was SAD (17.5%) [7]. Data
supporting this comorbidity came also from the study of Verduin and
Kendall showing that the 4% of children with primary SAD have also
OCD [8]. In addition, research in adult samples indicated that several
patients with OCD report a history of SAD [9,10].

SAD in childhood is defined as a developmentally inappropriate
and excessive worry about separation from home or from attachment
figures, with onset before the age of 18 years (DSM V). Childhood
SAD usually has an early age of onset, with a peak between 7 and
9 years of age, and a prevalence estimated to be approximately 4%
[11,12].

OCD and SAD often have onset in childhood and
phenomenological similarities. For instance, children with SAD often
have worries that can take on obsession qualities [10].

SAD, which usually has an earlier onset than OCD [13], may
influence the clinical course of OCD. Indeed, OCD adult patients
with an history of SAD have an earlier age at onset, more severe OCD
symptoms and a greater severity of the sexual/religious dimension
[7,10].

Very little is known about the nature and the causes of the
covariation between OCD and SAD in developmental age. In fact, to
our knowledge, only one study investigated, by a behavioral genetics
approach, this relationship in a pre-school children sample [14],
providing evidence for phenotypic and environmental overlap.

This lack of studies in literature underlines the necessity to
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investigate the nature and the causes of this covariation and the
character of latent, shared etiological factors that can simultaneously
act as elements of risk for OCD and SAD in the developmental years.

The aim of this study concerns analyzing the relationship between
Separation Anxiety (SA) symptoms and Obsessive-Compulsive (OC)
symptoms.

By taking advantage of the twin method, we sought to address
three main questions:

1) Assessing the direction and the size of the covariation between
SA symptoms and OC symptoms.

2) Investigating whether the phenotypic correlation between
SA symptoms and OC symptoms could better be accounted for
by a direct, causal effect of SA symptoms on OC symptoms, or by
the presence of a latent, “third etiological factor” orchestrating the
observed covariation .

3) In absence of clear causal effects exploring, by fitting bivariate
twin models, the nature of latent, shared etiological elements that can
simultaneously act as elements of risk/protection for SA symptoms
and OC symptoms in the developmental years.

Materials and Methods

Participants

This study is based on the responses provided by parents of
children belonging to the population-based Italian Twin Registry
(ITR). The procedures that led to the establishment of the ITR are
described in detail elsewhere [15].

Subjects aged 8-17 (mean 13.06+2.59) living in the industrialized
province of Milan and in the suburban province of Lecco were
sampled from the ITR database for psychometric studies of different
nature and aims [16-18]. The recruitment methods and the socio-
demographic characteristics of participants are reported in detail
elsewhere [17,18], and show that general factors such as the mean age
of children and parents and the social and educational levels reflect
population norms for Italy, without substantial differences between
participants and non-participants in the psychometric survey.
Moreover, the CBCL mean scores comprehensively reflect those
found in a national probability sample [19].

There were 398 complete twin pairs who accepted to participate to
this study, which accounts for a 54% acceptation rate among families
who confirmed the presence of twins in the 8-17 age range [17,18].
Zygosity was assigned by the parent-rated Goldsmith questionnaire
[20], which has an accuracy of determination of 99.4% [21]; according
to its algorithm, there were 74 Monozygotic (MZ) male, 70 MZ
female, 134 same-sex Dizygotic (DZS, 53 male, 81 female), and 120
unlike-sex Dizygotic (DZU) twin pairs. Zygosity distribution did not
differ from that found in the larger ITR population, and the MZ/DZS/
DZU ratio was 1.1/1.0/0.9. Due to the relatively small sample size, the
analyses were not stratified by gender: DZS and DZU pairs were thus
pooled together in the category of DZ pairs, and MZ male and female
pairs were also pooled in one category.

The procedures were accepted by the ethical committee of each
participating institution, and for all participants parents signed
consent.

Measures

CBCL Obsessive compulsive scale (OCS)

The Child Behavior Checklist 6-18 (CBCL/6-18) was filled in by
one of the parents for both twins; 77% percent of the questionnaires
were completed by the mother and the remaining 23% by the father,
without significant differences in the mean values of the CBCL scales
rated by mothers versus those rated by fathers [17].

The CBCL is a standardized parent-report questionnaire,
composed by 118 items, rating behavioral and emotional problem
exhibited by their child in the past 6 months. Respondents rate each
item on a 3-point scale: 0 = not true; 1 = somewhat or sometimes
true; and 2 = very true or often true. These items have been factor-
analyzed into eight empirically based syndrome scales [22]. The
recent Achenbach System of Empirically Based Assessment (ASEBA;
[22]) includes six DSM-oriented scales aimed at covering common
childhood mental disorders. To generate the six DOS, 22 clinicians
rated the degree of consistency of the items included in the CBCL
scale for age 6-18 (CBCL/6-18; [22]) with corresponding DSM-IV
criteria.

The psychometric characteristic of this questionnaire have been
well studied [22].

The CBCL Obsessive-Compulsive Scale (OCS) was developed
by Nelson et al. [23] using a factor analysis on 11 CBCL items that
were thought to likely predict obsessions and compulsions. The best
solution was a single-factor model in which 8 items were retained and
were shown to have good internal consistency (Cronbach’s Alpha
= 0.84). The scale, ranging from 0 to 16, was created by adding the
score of the 8 items (9. Can’t get his/her mind off certain thoughts;
obsessions; 31. Feels he/she might think or do something bad; 32.
Feels he/she has to be perfect; 52. Feels too guilty; 66. Repeats certain
acts over and over; compulsions; 84. Strange behavior; 85. Strange
ideas; 112. Worries).

SCARED Separation anxiety scale (SAS)

Children filled in the Italian version of the 41-item Screen for
Child Anxiety Related Emotional Disorders (SCARED) questionnaire
[16], a screening instrument for childhood Anxiety Disorder (AD)
based on the DSM-IV. The SCARED questionnaire was originally
devised to screen AD in clinical samples [16,24-26], but it is also
employed as valuable screening tool in community samples (e.g.
[26,27]). Children were asked to rate the frequency with which they
experience each symptom on a 3-point liker scale (0 = ‘almost never’,
1 = ‘sometimes’, 2 = ‘often’). According to the original factorial
structure of the SCARED questionnaire, the 41 items can be allocated
into five subscales [25] 1) Panic/Somatic Anxiety, 2) General Anxiety,
3) Separation Anxiety (SAS), 4) Social Phobia and 5) School Phobia.
The SAS, ranging from 0 to 16, includes the following items: 4. I get
scared if I sleep away from home; 8. I follow my mother or father
wherever they go; 13. I worry about sleeping alone; 16. I have
nightmares about something bad happening to my parents; 20. I have
nightmares about something bad happening to me; 25. I am afraid to
be alone in the house; 29. I don’t like to be away from my family; 31.1
worry that something bad might happen to my parents.

When a cut-off point of 25 was applied to the total sum of items,
endorsed by subjects across these five factors, data showed good
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sensitivity (70%) and good ability to discriminate between children
with AD versus those without AD (specificity: 67%), and between
children with AD versus those with depression, or disruptive
disorders (specificity: 61%) [25,28]. Specific cut-off points have been
proposed also for the five subscales [25,28]; score majors to the cut-off
point may indicate the presence of a Panic Disorder, General Anxiety
Disorder, Separation Anxiety Disorder, Social Phobia and School
Phobia.

Statistical analyses

Phenotypic and twin correlations: The correlation coefficient
was calculated between the scores in SCARED SAS and CBCL OCS.
Then, we calculated the Twin correlations (within-trait and cross-
trait).

Causal analysis

To investigate the presence of a direct causal effect of SAS
(continuously defined) upon OCS (continuously treated), the MZ
Intrapair Differences Method [29] was applied. By this method,
the MZ within-twin pair differences in SAS would be significantly
associated with the within-twin pair differences in OCS, if the two
phenotypes are causally linked. The presence of a significant regression
coeflicient, as tested by regression of within-pair differences on the
SAS upon within-pair differences on the OCS, would argue in favor of
such hypothesis, whereas the absence of causal evidence would speak
against the hypothesis of a causal effect of SAS on OCS [29].

Model-fitting analyses

Bivariate twin model was implemented with Open Mx [30] to
investigate the sources of covariation between scores in SAS and OCS.

Parameters were estimated by maximum-likelihood theory, with
models fitted to quantitative raw data. The bivariate design allows
for the separation of the total phenotypic variance and covariance
of two traits into proportions due to i) additive genetic factors (A),
ii) shared environmental factors (C, including socio-economic
level, religion, style of parenting, etc.), and iii) unique (individual-
specific) environmental factors (E, including illness, relationships
with peers, etc.). The model compares MZ and DZ twin phenotypic
resemblances, assuming a correlation between twins’ additive genetic
influences of 1.0 for MZ pairs (all genes are shared) and of 0.5 for
DZ pairs (DZ twins share half of their segregating genes on average),
a correlation between twins’ dominance genetic influences of 1.0
for MZ pairs and of 0.25 for DZ pairs, and a correlation between
twins’ shared environmental influences of 1.0 for both MZ and DZ
twin pairs (i.e., shared environmental influences are assumed to be
of equal magnitude for MZ and DZ twins, as endorsed by the ‘equal
environments assumption’ [31]).

Before genetic modeling, a saturated model requiring a free
parameter for every observed statistic was fitted to the data; this model
testes some fundamental assumptions such as equality of means
and variances, excluding the effects of twin order, and/or zygosity.
A bivariate Cholesky decomposition [31] was then applied (Figure
1), with the SA symptoms score entered as the first variable and the
OC symptoms score as the second. For n variables, a Cholesky model
includes n independent genetic and environmental factors: the first
factor loads on all traits, the second loads on all traits except the first,
the third loads on all traits except the first two, and so on. This model

Syvmptoms

Svmptoms

Figure 1: Bivariate Model for Separation Anxiety Symptoms and Obsessive
Compulsive Symptoms. Observed phenotypes are shown in squares. Latent
factors are shown in circles. Top, bivariate Cholesky model. A, C, E_
additive genetic, shared environmental and unique environmental influences
common to SA Symptoms and OC Symptoms. A, C, E_: additive genetic,
shared environmental and unique environmental influences specific to SA
Symptoms. Bottom, correlated factors model (the standardized version of
the Cholesky model depicted above) Al, C1, E1: additive genetic, shared
environmental and unique environmental effects on SA Symptoms A2, C2,
E2: additive genetic, shared environmental and unique environmental effects
on OC Symptoms a,, c,, e,: path coefficients representing the effect of the
latent variables on SA Symptoms a,, c,, e,: path coefficients representing
the effect of the latent variables on OC Symptoms r r: genetic, shared

a’ rc’ e

environmental, and unique environmental correlations.

provides the fullest explanation of data because it does not impose
any restrictions to the genetic and environmental contributions to
covariation. Additive genetic factor “AC” influences both traits, while
genetic factor “A” loads on the second trait only. Shared (C, C)
and unique (E, E) environmental factors have a similar pattern of
loadings.

Next, the bivariate results were represented as a Correlated
Factors Models (Figure 1), which is the standardized version of the
Cholesky decomposition [32].

According to this model, the observed phenotypic SAS-OCS
correlation is the consequence of correlations between additive
genetic (r,), shared environmental (r,) and unique environmental (r )
factors. These correlations can be conceptualized as an indication of
the extent to which genetic or environmental influences for the first
and the second measure in the model overlap.

Given the limited power conveyed by this relatively small sample,
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we did not test for sex or age differences in variance/covariance
components. Our analyses began with a full model fitted to the MZ
and DZ groups. By stepwise deletion of variance and covariance
components, progressively more parsimonious models were applied
to search for the best-fitting model. Sub models were compared
by hierarchical x2 tests: the difference between twice the negative
Log-Likelihood (-2LL) for the reduced and the full models has a x2
distribution, with degrees of freedom (df) given by the difference
between the df for the two models [33]. Models were also compared
on the basis of the Akaike Information Criterion (AIC = x2-2df) [34],
with the lowest AIC value reflecting a balance between goodness of fit
and parsimony. Before model fitting, all of the scales were transformed
by natural logarithm to approximate normal distributions.

Results & Discussion

Results

Phenotypic and twin correlations: Table 1 shows phenotypic
and twin correlations for SA symptoms and OC symptoms.

Phenotypic correlation between SA symptoms and OC symptoms
was .20, indicating that SA symptoms were moderately associated
with symptoms scores in OCS.

For both phenotypes, the cross-twin/within-trait correlations
(between twin 1 and twin 2 for the same trait) were higher in MZ
than in DZ pairs, suggesting that SA symptoms and OC symptoms
are to different extents influenced by genetic factors.

Likewise, the greater MZ than DZ cross-twin/cross-trait
correlation (between SA symptoms in twin 1 and OC symptoms in
twin 2, and vice versa) indicates that genetic influences play a role
in explaining the covariance but also unique environment could
account for part of the covariance.

Causal analysis

Regression of the MZ intrapair difference scores in SAS on the
MZ intrapair difference scores in OCS were non-significant (beta=
-.046, adjusted R*= -.005, p=.594). Therefore, in genetically identical
twin pairs, a twin who scored higher in SAS does not have more
OC symptoms than his or her co-twin who scored lower in SAS.
This excluded the hypothesis that the co-occurrence between SA
symptoms and OC symptoms could be explained by a direct effect of

one phenotype upon the other.
Table 1: Twin correlations by zygosity group for SAS and OCS scores.

Within-trait correlations Cross-trait correlations
. Within-twin )
Zygosity SAS OoCs (Phenotypic Correlation) Cross-twin
Mz 0.53 0.48 0.20* 0.16
Dz 0.28 0.38 0.20* 0.15
*P < 0.05

Table 2: Model comparisons under the saturated model.

Model-fitting analyses

Table 2 shows the results of model comparison under the saturated
model. Means and variances could be equated across twin 1/twin 2
and MZ/DZ twins without significant fit deterioration, suggesting
the absence of a significant effect of twin order (which was casually
attributed in this sample) and/or zygosity on means and variances.

Table 3 shows the results of bivariate analyses between SA
symptoms and OC symptoms.

The comparison between Full ACE Model and nested sub-models
suggests that the best fitting model was an AE model, meaning that
all variance and covariance could be explained by genetic and unique
environmental factors.

Common environmental factors explained a negligible amount
of the variance of both SA symptoms and OC symptoms and
their covariation , and they were dropped without a significant fit
deterioration.

Regarding the covariance, within the AE model it was also
possible to drop the unique environmental correlation (re) without
a significant fit deterioration. The final best model (Table 3, in
bold) and the correspondent correlated factors solution (Figure 2)
suggest genetic factors as the sole sources of covariation between SA
symptoms and OC symptoms.

Overall, these analyses show a best fitting model that includes
a common genetic factor to explain the covariance between SA
symptoms and OC symptoms (r,=.36), plus a specific genetic variance
component for both SA symptoms and OC symptoms and specific
unique environmental variance components for the two phenotypes
to explain the residual variance.

Discussion

This study investigated whether the phenotypic correlation
between SA symptoms and OC symptoms could better be accounted
for by a direct, causal effect of one phenotype upon the other, or by
the presence of a latent, “third etiological factor” causing the observed
covariation between these two phenotypes. Our data suggest that
etiological overlap can be a primary explanation for the association
between SA symptoms and OC symptoms.

Univariate results showed moderate genetic and environmental
influences for both SA symptoms and OC symptoms, in accordance
with previous research [35-37].

For example, a recent meta-analysis on SAD meta-heritability
showed that when SAD was assessed by self-reports, the proportion
of variance explained by within-family factors (both A and C) was
smaller than in parental report-based studies [38]. In addition, a
review on twin studies on OCD by van Grootheest [39] showed

Model -2LL df AX? Adf P AIC
1- Grand means and variances freely estimated -1324.54 1542 - - - -
2- Equal means and variances across twin order -1315.95 1550 8.59 8 0.38 -4415.95
3- Equal means and variances across twin order and zygosity -1312.21 1554 12.33 12 0.42 -4420.21
4- Full ACE Cholesky Model -1308.07 1556 16.47 14 0.29 -4420.07

—2LL minus twice the negative log-likelihood, df degrees of freedom

A2 (=2LLsub-model) — (-2LLfull model); Adf : (dfsub-model) — (dffull model); AIC : A2 — 2 Adf
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Table 3: Bivariate model fitting and model comparisons.

Model Compared oLl | df AXE  Adf p | AIC
Model
1- FUIlACE . -1308.07| 1556 - | - | - -
2-AE ACE -1304.53 1560 | 3.54 | 4 0.47 -4424.53
3-CE ACE -1292.83 1560 | 1524 | 4 0 |-4412.83
4E AE -1168.82 1564 13571 4 0 |-4296.82
5-AE drop, AE 13042 | 1562 033 2 |0.85 -4428.2

—2LL minus twice the negative log-likelihood, df degrees of freedom

A2 @ (2LLsub-model) — (-2LLfull model); Adf : (dfsub-model) — (dffull model);
AIC : A2 -2 Adf

Best-fitting model is shown in bold

r,=.36 ( 23: 49)

h2=.53 =47 h2=.55
(42:.63) (37:.58) (45:.64)
SA ocC
Svmptoms Svmptoms

Figure 2: Final model with standardized variance estimates and confidence
intervals.

A, additive genetic effects; E, unique environmental influences on SA
Symptoms; A, and E, additive genetic and unique environmental influences

on OC Symptoms, Respectively, r, = genetic correlation.

that in children obsessive-compulsive symptoms are heritable, with
genetic influences in the range of 45% to 65%. Moreover, in the study
of Hudziak and colleagues [37], assessing OC symptoms with CBCL
OCS in large samples of twins aged 7, 10 and 12 years, best-fitting
models indicated a significant additive genetic influences ranged 45-
58%, with significant shared environmental influence detected only
in the Dutch 12-year-old cohort (16%).

Results from causal analysis seemed to indicate that direct
causation is not the main explanation for the covariation between SA
symptoms and OC symptoms.

Model fitting analyses showed that the source of this covariation
is genetic in nature. This means that the same gene pools that
influence high scores of SA symptoms also cause high level of OC
symptoms. Although individual-specific experiences appeared to
play a significant role in explaining the variance of all phenotypes
under study, their influence on covariation was found to be negligible.
The moderate genetic correlations (.36) indicate that about 36% of the
genetic effects on the first phenotypes overlap with genetic effects on
the second ones.

Our data are in disaccord with previously results by Eley and
colleagues [14] that indicated that the covariance between Obsessive-
Compulsive Behaviors and Separation Anxiety Behaviors was
predominantly influenced by shared environmental factors (78%),
while the proportion of the correlations due to shared genetic
effects and unique environmental effects was respectively of 12%,
and 10%. However, several differences were present between our
and Eley’s sample. First of all, Eley’s sample included pre-school

children whereas our sample mean age was 12, a decrease of shared
environment effects is therefore expected [38,40]. In addition, in our
study anxiety symptoms have been rated by children. Thus, several
reports, including meta-analytic data, found higher estimates of C
for the studies based on maternal and paternal reports than for the
studies based on child reports [38,41].

Meanwhile our results seemed to be in accordance with the
study of Bolton and colleagues [42] that found significant familial
aggregation investigating the covariation between OCD and Anxiety
disorder (considered as a total phenotype). In addition, several
contributions demonstrated shared genetic effects between different
Anxiety Disorders in adult and in developmental samples e.g. [43,44].

There are also several potential limitations that need be taken
into account. First, the sample size is relatively small, yielding limited
power to detect certain variance and covariance components. Our
estimations showed modest power to decompose some sources
of variance and covariance (particularly C), therefore some of
our results should be considered cautiously. We had also reduced
ability to adequately address important issues such as age and sex
differences in the genetic and environmental effects. In fact, although
several studies of the CBCL in literature found evidence of sex and
age differences in the genetic architecture of behavior problems, we
could not investigated the effect of these variables, [40,45,46]. Third,
we do not test for rater bias effect. This effect could have influenced
our result since the CBCL were filled in only by one parent.

Conclusion

Results indicated that direct causation is not the main explanation
for the covariation between SA symptoms and OC symptoms. The
same gene pools that influence high scores of Separation Anxiety
symptoms cause also high level of Obsessive Compulsive symptoms.
Although individual-specific experiences appeared to play a
significant role in explaining the variance of all phenotypes under
study, their influence on covariation was found to be negligible.

References

1. Rutter M, Bishop DVM, Pine DS, Scott S, Stevenson J, Taylor E, et al. Rutter's
Child and Adolescent Psychiatry. 5" edition. Blackwell publishing. 2008.

2. Wittchen HU, Nelson CB, Lachner G. Prevalence of mental disorders and
psychosocial impairments in adolescents and young adults. Psychol Med.
1998; 28: 109-126.

3. Rapoport JL, Inoff-Germain G, Weissman MM, Greenwald S, Narrow WE,
Jensen PS, et al. Childhood obsessive-compulsive disorder in the NIMH
MECA study: parent versus child identification of cases. Methods for the
Epidemiology of Child and Adolescent Mental Disorders. J Anxiety Disord.
2000; 14: 535-548.

4. Geller DA, Biederman J, Jones J, Shapiro S, Schwartz S, Park KS.
Obsessive-compulsive disorder in children and adolescents: a review. Harv
Rev Psychiatry. 1998; 5: 260-273.

5. Steketee G. Disability and family burden in obsessive-compulsive disorder.
Can J Psychiatry. 1997; 42: 919-928.

6. Swedo SE, Rapoport JL, Leonard H, Lenane M, Cheslow D. Obsessive-
compulsive disorder in children and adolescents. Clinical phenomenology of
70 consecutive cases. Arch Gen Psychiatry. 1989; 46: 335-341.

7. de Mathis MA, Diniz JB, Hounie AG, Shavitt RG, Fossaluza V, Ferrao Y,
et al. Trajectory in obsessive-compulsive disorder comorbidities. Eur
Neuropsychopharmacol. 2013; 23: 594-601.

Submit your Manuscript | www.austinpublishinggroup.com

Ann Depress Anxiety 1(4): id1017 (2014) - Page - 05


http://lixabyrilu.blogdetik.com/2014/05/13/rutters-child-and-adolescent-psychiatry-5th-edition-pdf-free/
http://lixabyrilu.blogdetik.com/2014/05/13/rutters-child-and-adolescent-psychiatry-5th-edition-pdf-free/
http://www.ncbi.nlm.nih.gov/pubmed/9483687
http://www.ncbi.nlm.nih.gov/pubmed/9483687
http://www.ncbi.nlm.nih.gov/pubmed/9483687
http://www.ncbi.nlm.nih.gov/pubmed/11918090
http://www.ncbi.nlm.nih.gov/pubmed/11918090
http://www.ncbi.nlm.nih.gov/pubmed/11918090
http://www.ncbi.nlm.nih.gov/pubmed/11918090
http://www.ncbi.nlm.nih.gov/pubmed/11918090
http://www.ncbi.nlm.nih.gov/pubmed/9493948
http://www.ncbi.nlm.nih.gov/pubmed/9493948
http://www.ncbi.nlm.nih.gov/pubmed/9493948
http://www.ncbi.nlm.nih.gov/pubmed/9429061
http://www.ncbi.nlm.nih.gov/pubmed/9429061
http://www.ncbi.nlm.nih.gov/pubmed/2930330
http://www.ncbi.nlm.nih.gov/pubmed/2930330
http://www.ncbi.nlm.nih.gov/pubmed/2930330
http://www.ncbi.nlm.nih.gov/pubmed/22921470
http://www.ncbi.nlm.nih.gov/pubmed/22921470
http://www.ncbi.nlm.nih.gov/pubmed/22921470

Scaini S

Austin Publishing Group

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

Verduin TL, Kendall PC. Differential occurrence of comorbidity within
childhood anxiety disorders. J Clin Child Adolesc Psychol. 2003; 32: 290-295.

Franz AP, Rateke L, Hartmann T, McLaughlin N, Torres AR, do Rosério MC,
et al. Separation anxiety disorder in adult patients with obsessive-compulsive
disorder: Prevalence and clinical correlates. Eur Psychiatry. 2014.

Mroczkowski MM, Goes FS, Riddle MA, Grados MA, Greenberg BD, Fyer
AJ, et al. Separation anxiety disorder in OCD. Depress Anxiety. 2011; 28:
256-262.

Costello EJ, Angold A, Cicchetti D, Cohen D. Developmental epidemiology.
Developmental Psychopathology. New York: John Wiley & Sons. 1995; 23-
56.

Shear K, Jin R, Ruscio AM, Walters EE, Kessler RC. Prevalence and
correlates of estimated DSM-1V child and adult separation anxiety disorder
in the National Comorbidity Survey Replication. Am J Psychiatry. 2006; 163:
1074-1083.

Kessler RC, Wang PS. The descriptive epidemiology of commonly occurring
mental disorders in the United States. Annu Rev Public Health. 2008; 29:
115-129.

Eley TC, Bolton D, O’Connor TG, Perrin S, Smith P, Plomin R. A twin study of
anxiety-related behaviours in pre-school children. J Child Psychol Psychiatry.
2003; 44: 945-960.

Stazi MA, Cotichini R, Patriarca V, Brescianini S, Fagnani C, D’lppolito C,
et al. The ltalian Twin Project: from the personal identification number to a
national twin registry. Twin Res. 2002; 5: 382-386.

Ogliari A, Citterio A, Zanoni A, Fagnani C, Patriarca V, Cirrincione R, et al.
Genetic and environmental influences on anxiety dimensions in Italian twins
evaluated with the SCARED questionnaire. J Anxiety Disord. 2006; 20: 760-
777.

Spatola CA, Fagnani C, Pesenti-Gritti P, Ogliari A, Stazi MA, Battaglia M. A
general population twin study of the CBCL/6-18 DSM-oriented scales. J Am
Acad Child Adolesc Psychiatry. 2007; 46: 619-627.

Pesenti-Gritti P, Spatola CA, Fagnani C, Ogliari A, Patriarca V, Stazi MA, et
al. The co-occurrence between internalizing and externalizing behaviors. A
general population twin study. Eur Child Adolesc Psychiatry. 2008; 17: 82-92.

Frigerio A, Cattaneo C, Cataldo MG, Schiatti A, Molteni M, Battaglia M.
Behavioral and emotional problems among Italian children and adolescents
aged 4 to 18 years as reported by parents and teachers. Eur J Psychol
Assess. 2004; 20: 124-133.

Goldsmith HH. A zygosity questionnaire for young twins: a research note.
Behav Genet. 1991; 21: 257-269.

. van Beijsterveldt CE, Verhulst FC, Molenaar PC, Boomsma DI. The genetic

basis of problem behavior in 5-year-old dutch twin pairs. Behav Genet. 2004;
34:229-242.

Roskam |, Stievenart M, Tessier R, Muntean A, Escobar MJ, Santelices
MP, et al. Another way of thinking about ADHD: the predictive role of early
attachment deprivation in adolescents’ level of symptoms. Soc Psychiatry
Psychiatr Epidemiol. 2014; 49: 133-144.

Geller DA, Doyle R, Shaw D, Mullin B, Coffey B, Petty C, et al. A quick
and reliable screening measure for OCD in youth: reliability and validity of
the obsessive compulsive scale of the Child Behavior Checklist. Compr
Psychiatry. 2006; 47: 234-240.

Birmaher B, Khetarpal S, Brent D, Cully M, Balach L, Kaufman J, et al. The
Screen for Child Anxiety Related Emotional Disorders (SCARED): scale
construction and psychometric characteristics. J Am Acad Child Adolesc
Psychiatry. 1997; 36: 545-553.

Birmaher B, Brent DA, Chiappetta L, Bridge J, Monga S, Baugher M.
Psychometric properties of the Screen for Child Anxiety Related Emotional
Disorders (SCARED): a replication study. J Am Acad Child Adolesc
Psychiatry. 1999; 38: 1230-1236.

Crocetti E, Hale WW3", Fermani A, Raaijmakers Q, Meeus W. Psychometric
properties of the Screen for Child Anxiety Related Emotional Disorders

27.

28.

29.

30.

31

32.

33.

34.
35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

(SCARED) in the general Italian adolescent population: a validation and a
comparison between Italy and The Netherlands. J Anxiety Disord. 2009; 23:
824-829.

Muris P, Merckelbach H, Schmidt H, Mayer B. The Revised Screen for Child
anxiety Related Emotional Disorders (SCARED-R): factor structure in normal
children. Pers Individ Dif. 1999; 26: 99-112.

Monga S, Birmaher B, Chiappetta L, Brent D, Kaufman J, Bridge J, et al.
Screen for Child Anxiety-Related Emotional Disorders (SCARED): convergent
and divergent validity. Depress Anxiety. 2000; 12: 85-91.

De Moor MH, Boomsma DI, Stubbe JH, Willemsen G, de Geus EJ. Testing
causality in the association between regular exercise and symptoms of
anxiety and depression. Arch Gen Psychiatry. 2008; 65: 897-905.

Boker S, Neale M, Maes H, Wilde M, Spiegel M, Brick T, et al. Open Mx:
An Open Source Extended Structural Equation Modeling Framework.
Psychometrika. 2011; 76: 306-317.

Neale MC, Cardon LR. Methodology for Genetic Studies of Twins and
Families. Dordrecht. The Netherlands: Kluwer. 1992.

Neale MC, Boker SM, Xie G, Maes H. Mx: Statistical Modeling. 6" ed.
Department of Psychiatry, Virginia Commonwealth: Richmond. 2003.

Heath AC, Neale MC, Hewitt JK, Eaves LJ, Fulker DW. Testing structural
equation models for twin data using LISREL. Behav Genet. 1989; 19: 9-35.

Akaike H. Factor analysis and AIC. Psychometrika. 1987; 52: 317-332.

Bolton D, Eley TC, O’Connor TG, Perrin S, Rabe-Hesketh S, Rijsdijk F, et al.
Prevalence and genetic and environmental influences on anxiety disorders in
6-year-old twins. Psychol Med. 2006; 36: 335-344.

Gregory AM, Eley TC. Genetic influences on anxiety in children: what we’ve
learned and where we’re heading. Clin Child Fam Psychol Rev. 2007; 10:
199-212.

Hudziak JJ, Van Beijsterveldt CE, Althoff RR, Stanger C, Rettew DC, Nelson
EC, et al. Genetic and environmental contributions to the Child Behavior
Checklist Obsessive-Compulsive Scale: a cross-cultural twin study. Arch Gen
Psychiatry. 2004; 61: 608-616.

Scaini S, Ogliari A, Eley TC, Zavos HM, Battaglia M. Genetic and
environmental contributions to separation anxiety: a meta-analytic approach
to twin data. Depress Anxiety. 2012; 29: 754-761.

Van Grootheest DS, Cath DC, Beekman AT, Boomsma DI. Twin studies on
obsessive-compulsive disorder: a review. Twin Res Hum Genet. 2005; 8:
450-458.

Lamb DJ, Middeldorp CM, van Beijsterveldt CE, Bartels M, van der Aa
N, Polderman TJ, et al. Heritability of anxious-depressive and withdrawn
behavior: age-related changes during adolescence. J Am Acad Child Adolesc
Psychiatry. 2010; 49: 248-255.

Burt SA. Rethinking environmental contributions to child and adolescent
psychopathology: a meta-analysis of shared environmental influences.
Psychol Bull. 2009; 135: 608-637.

Bolton D, Rijsdijk F, O’'Connor TG, Perrin S, Eley TC. Obsessive-compulsive
disorder, tics and anxiety in 6-year-old twins. Psychol Med. 2007; 37: 39-48.

Kendler KS, Walters EE, Neale MC, Kessler RC, Heath AC, Eaves LJ.
The structure of the genetic and environmental risk factors for six major
psychiatric disorders in women. Phobia, generalized anxiety disorder, panic
disorder, bulimia, major depression, and alcoholism. Arch Gen Psychiatry.
1995; 52: 374-383.

Silberg JL, Rutter M, Eaves L. Genetic and environmental influences on the
temporal association between earlier anxiety and later depression in girls.
Biol Psychiatry. 2001; 49: 1040-1049.

Boomsma DI, van Beijsterveldt CE, Hudziak JJ. Genetic and environmental
influences on Anxious/Depression during childhood: a study from the
Netherlands Twin Register. Genes Brain Behav. 2005; 4: 466-481.

Silberg JL, Rutter M, Eaves L. Genetic and environmental influences on the
temporal association between earlier anxiety and later depression in girls.
Biol Psychiatry. 2001; 49: 1040-1049.

Submit your Manuscript | www.austinpublishinggroup.com

Ann Depress Anxiety 1(4): id1017 (2014) - Page - 06


http://www.ncbi.nlm.nih.gov/pubmed/12679288
http://www.ncbi.nlm.nih.gov/pubmed/12679288
http://www.ncbi.nlm.nih.gov/pubmed/24908152
http://www.ncbi.nlm.nih.gov/pubmed/24908152
http://www.ncbi.nlm.nih.gov/pubmed/24908152
http://www.ncbi.nlm.nih.gov/pubmed/21308883
http://www.ncbi.nlm.nih.gov/pubmed/21308883
http://www.ncbi.nlm.nih.gov/pubmed/21308883
http://www.ncbi.nlm.nih.gov/pubmed/16741209
http://www.ncbi.nlm.nih.gov/pubmed/16741209
http://www.ncbi.nlm.nih.gov/pubmed/16741209
http://www.ncbi.nlm.nih.gov/pubmed/16741209
http://www.ncbi.nlm.nih.gov/pubmed/18348707
http://www.ncbi.nlm.nih.gov/pubmed/18348707
http://www.ncbi.nlm.nih.gov/pubmed/18348707
http://www.ncbi.nlm.nih.gov/pubmed/14531577
http://www.ncbi.nlm.nih.gov/pubmed/14531577
http://www.ncbi.nlm.nih.gov/pubmed/14531577
http://www.ncbi.nlm.nih.gov/pubmed/12537863
http://www.ncbi.nlm.nih.gov/pubmed/12537863
http://www.ncbi.nlm.nih.gov/pubmed/12537863
http://www.ncbi.nlm.nih.gov/pubmed/16326068
http://www.ncbi.nlm.nih.gov/pubmed/16326068
http://www.ncbi.nlm.nih.gov/pubmed/16326068
http://www.ncbi.nlm.nih.gov/pubmed/16326068
http://www.ncbi.nlm.nih.gov/pubmed/17450053
http://www.ncbi.nlm.nih.gov/pubmed/17450053
http://www.ncbi.nlm.nih.gov/pubmed/17450053
http://www.ncbi.nlm.nih.gov/pubmed/17846816
http://www.ncbi.nlm.nih.gov/pubmed/17846816
http://www.ncbi.nlm.nih.gov/pubmed/17846816
http://psycnet.apa.org/psycinfo/2004-14853-005
http://psycnet.apa.org/psycinfo/2004-14853-005
http://psycnet.apa.org/psycinfo/2004-14853-005
http://psycnet.apa.org/psycinfo/2004-14853-005
http://www.ncbi.nlm.nih.gov/pubmed/1863259
http://www.ncbi.nlm.nih.gov/pubmed/1863259
http://www.ncbi.nlm.nih.gov/pubmed/14990864
http://www.ncbi.nlm.nih.gov/pubmed/14990864
http://www.ncbi.nlm.nih.gov/pubmed/14990864
http://www.ncbi.nlm.nih.gov/pubmed/23604619
http://www.ncbi.nlm.nih.gov/pubmed/23604619
http://www.ncbi.nlm.nih.gov/pubmed/23604619
http://www.ncbi.nlm.nih.gov/pubmed/23604619
http://www.ncbi.nlm.nih.gov/pubmed/16635654
http://www.ncbi.nlm.nih.gov/pubmed/16635654
http://www.ncbi.nlm.nih.gov/pubmed/16635654
http://www.ncbi.nlm.nih.gov/pubmed/16635654
http://www.ncbi.nlm.nih.gov/pubmed/9100430
http://www.ncbi.nlm.nih.gov/pubmed/9100430
http://www.ncbi.nlm.nih.gov/pubmed/9100430
http://www.ncbi.nlm.nih.gov/pubmed/9100430
http://www.ncbi.nlm.nih.gov/pubmed/10517055
http://www.ncbi.nlm.nih.gov/pubmed/10517055
http://www.ncbi.nlm.nih.gov/pubmed/10517055
http://www.ncbi.nlm.nih.gov/pubmed/10517055
http://www.ncbi.nlm.nih.gov/pubmed/19427168
http://www.ncbi.nlm.nih.gov/pubmed/19427168
http://www.ncbi.nlm.nih.gov/pubmed/19427168
http://www.ncbi.nlm.nih.gov/pubmed/19427168
http://www.ncbi.nlm.nih.gov/pubmed/19427168
http://www.ncbi.nlm.nih.gov/pubmed/11091931
http://www.ncbi.nlm.nih.gov/pubmed/11091931
http://www.ncbi.nlm.nih.gov/pubmed/11091931
http://www.ncbi.nlm.nih.gov/pubmed/18678794
http://www.ncbi.nlm.nih.gov/pubmed/18678794
http://www.ncbi.nlm.nih.gov/pubmed/18678794
http://www.ncbi.nlm.nih.gov/pubmed/23258944
http://www.ncbi.nlm.nih.gov/pubmed/23258944
http://www.ncbi.nlm.nih.gov/pubmed/23258944
http://onlinelibrary.wiley.com/doi/10.1002/sim.4780130211/abstract
http://onlinelibrary.wiley.com/doi/10.1002/sim.4780130211/abstract
http://www.vipbg.vcu.edu/vipbg/software/mxmanual.pdf
http://www.vipbg.vcu.edu/vipbg/software/mxmanual.pdf
http://www.ncbi.nlm.nih.gov/pubmed/2712816
http://www.ncbi.nlm.nih.gov/pubmed/2712816
http://link.springer.com/article/10.1007%2FBF02294359
http://www.ncbi.nlm.nih.gov/pubmed/16288680
http://www.ncbi.nlm.nih.gov/pubmed/16288680
http://www.ncbi.nlm.nih.gov/pubmed/16288680
http://www.ncbi.nlm.nih.gov/pubmed/17503180
http://www.ncbi.nlm.nih.gov/pubmed/17503180
http://www.ncbi.nlm.nih.gov/pubmed/17503180
http://www.ncbi.nlm.nih.gov/pubmed/15184240
http://www.ncbi.nlm.nih.gov/pubmed/15184240
http://www.ncbi.nlm.nih.gov/pubmed/15184240
http://www.ncbi.nlm.nih.gov/pubmed/15184240
http://www.ncbi.nlm.nih.gov/pubmed/22496044
http://www.ncbi.nlm.nih.gov/pubmed/22496044
http://www.ncbi.nlm.nih.gov/pubmed/22496044
http://www.ncbi.nlm.nih.gov/pubmed/16212834
http://www.ncbi.nlm.nih.gov/pubmed/16212834
http://www.ncbi.nlm.nih.gov/pubmed/16212834
http://www.ncbi.nlm.nih.gov/pubmed/20410714
http://www.ncbi.nlm.nih.gov/pubmed/20410714
http://www.ncbi.nlm.nih.gov/pubmed/20410714
http://www.ncbi.nlm.nih.gov/pubmed/20410714
http://www.ncbi.nlm.nih.gov/pubmed/19586164
http://www.ncbi.nlm.nih.gov/pubmed/19586164
http://www.ncbi.nlm.nih.gov/pubmed/19586164
http://www.ncbi.nlm.nih.gov/pubmed/16999878
http://www.ncbi.nlm.nih.gov/pubmed/16999878
http://www.ncbi.nlm.nih.gov/pubmed/7726718
http://www.ncbi.nlm.nih.gov/pubmed/7726718
http://www.ncbi.nlm.nih.gov/pubmed/7726718
http://www.ncbi.nlm.nih.gov/pubmed/7726718
http://www.ncbi.nlm.nih.gov/pubmed/7726718
http://www.ncbi.nlm.nih.gov/pubmed/11430845
http://www.ncbi.nlm.nih.gov/pubmed/11430845
http://www.ncbi.nlm.nih.gov/pubmed/11430845
http://www.ncbi.nlm.nih.gov/pubmed/16268991
http://www.ncbi.nlm.nih.gov/pubmed/16268991
http://www.ncbi.nlm.nih.gov/pubmed/16268991
http://www.ncbi.nlm.nih.gov/pubmed/11430845
http://www.ncbi.nlm.nih.gov/pubmed/11430845
http://www.ncbi.nlm.nih.gov/pubmed/11430845

	Title
	Abstract
	Introduction
	Materials and Methods
	Participants

	Measures
	CBCL Obsessive compulsive scale (OCS) 
	SCARED Separation anxiety scale (SAS)
	Statistical analyses
	Causal analysis
	Model-fitting analyses

	Results & Discussion
	Results
	Causal analysis
	Model-fitting analyses

	Discussion
	Conclusion
	References
	Table 1
	Table 2
	Table 3
	Figure 1
	Figure 2

